Tumor stage and grade for gastrointestinal stromal tumors are poorly defined. To develop a better evaluation system, we assessed 12 clinical and pathological parameters in 613 patients with follow-up information. These parameters were classified into two gross spread parameters including liver metastasis and peritoneal dissemination, five microscopic spread parameters including lymph node metastasis, vascular, fat, nerve and mucosal infiltration, and five histological parameters including mitotic count Z10 per 50 high-power fields, muscularis propria infiltration, coagulative necrosis, perivascular pattern and severe nuclear atypia. The 5-year disease-free survival and overall survival of 293 patients without any of these predictive parameters of malignancy were 99% and 100%, respectively. They were regarded as nonmalignant and further evaluations on the stage and grade of these tumors were not performed. At least one and at most seven predictive parameters of malignancy were identified in 320 patients. For these patients, the 5-year disease-free survival and overall survival rates were 44% (mean 6.7 years) and 60% (mean 9.3 years), respectively. The disease-free survival showed significant difference between patients with and without gross spread (Po0.0001), with and without microscopic spread (P ¼ 0.0009). Disease-free survival and overall survival were associated with the number of predictive parameters of malignancy in patients without gross spread (Po0.0001 for both disease-free survival and overall survival), but not in patients with gross spread (P ¼ 0.882 and 0.441, respectively). Malignant gastrointestinal stromal tumors could be divided into clinical stage I and II based on the absence and presence of gross spread, respectively. The degree of malignancy of patients in clinical stage I could be graded according to the number of predictive parameters of malignancy. Patients in clinical stage II were of the highest degree of malignancy regardless of the number of parameters. We found that the clinical stage and grade were strongly associated with prognosis.
Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors of the gastrointestinal (GI) tract. Recent progress in the understanding of the molecular mechanisms of their oncogenesis has contributed to the improvements in their diagnosis and treatment. 1, 2 The discovery that almost all GISTs express KIT/CD117 antigen has led to the development of imatinib mesylate (imatinib, Glivec; Novartis, Basel, Switzerland) for the targeted therapy of GISTs. 3 Several clinical trials have shown the effectiveness of imatinib in the treatment of advanced, metastatic and recurrent GISTs. The life expectancy of GIST patients has dramatically increased after treatment with imatinib. Although most patients with unresectable or metastatic GIST benefit from imatinib treatment, clinical resistance of this drug is a significant problem. 4 The median time to disease progression is about 18 or 20 months when treated at 400 or 800 mg dose levels. 5, 6 Therefore, the best treatment regimen for patients with malignant GISTs, like doing imatinib preoperatively or postoperatively, is still under debate.
The guideline for the selection of patients for adjuvant therapy varies among experts, mainly due to the criteria predicting patients with a high risk of recurrence after the surgical removal of primary GISTs have yet to be established. Clinically, some patients with malignant GIST are highly aggressive, developing recurrence within short time after surgical removal of the primary tumor, whereas others can be treated effectively by surgical resection alone or had a long latency to develop recurrence. Many investigators made efforts to grade [10] [11] [12] [13] [14] [15] and/or stage GISTs. 11, [16] [17] [18] On the basis of these previous reports and our preliminary study, we selected 12 parameters that not only had predictive value for malignancy, but also had value to stage and grade GISTs effectively. 19 We introduced a new and simple method based on these parameters for the staging and grading of GISTs. The objective of this study was to systematically correlate the clinical outcome of a large number of GIST patients with 12 predictive parameters of malignancy and obtain an effective grading and staging system for GISTs. Our new approach was also compared with the NIH consensus criteria and it could be valuable for the design of treatments for GIST patients.
Materials and methods

Tumor Specimens
Medical records and tissue specimens of 1155 primary mesenchymal tumors of GI tract were retrieved from 12 hospitals in Shanghai. The hospitals and the years patients were treated were Zhongshan Hospital, Fudan University, 1993 University, -2006 Cancer Hospital, 1985 Huashan Hospital, 1980 
Clinical Records
Patient demographics and clinical data were retrieved from the medical records. Parameters selected for analyses were the following: age (classified as o50 years or Z50 years), sex, complaints and main symptoms, tumor size (stratified as o5, Z5 to o10, and Z10 cm), tumor site (stomach, duodenum, small intestine, rectum and others including esophagus, colon, extra-GI tract and unspecified), predominant growth pattern (chiefly submucosa, predominantly intramural, mainly outgrowth and others including extra-GI as well as unspecified), presence of ulceration, adhesion, tumor rupture, pedicle, liver metastases, peritoneal dissemination and surgical procedures (with curative or palliative intention).
Histological Evaluation
A total of 1-21 hematoxylin and eosin (H&E)-stained slides (with a median of 4 slides) for each patient were reviewed and the following features were recorded: predominant cell type, pleomorphism, nuclear atypia, necrosis, perivascular pattern, mitotic count and invasion.
Predominant cell type in a tumor tissue refers to the cell type constituting greater than 70% of the total cells, including spindle cells, epithelioid cells or mixed type of cells. 20 The severity of pleomorphism of the tumor cells was defined by nuclear atypia and classified by the previously described criteria 21 with modifications. No or mild pleomorphism indicates that the sizes of tumor cell nuclei show no or little difference from those of normal cells, or the average size of nuclei is roughly equal to one lymphocyte in diameter; moderate pleomorphism indicates some enlargement of the size of the nuclei equaling approximately to two lymphocytes in diameter; severe pleomorphism indicates obvious changes of nuclear sizes, or significant number of atypical nuclei are enlarged to a size transversely equal to three lymphocytes in diameter. The severity of nuclear atypia can be further classified as focal or diffused. 22, 23 A few cases of scattered focal and severe atypia were combined into the group of moderate atypia for statistical analysis, and diffused and severe nuclear atypia were classified as the severe group (Figure 1 ). Necrosis was classified as coagulate necrosis, when ghost of tumor cells was identified in the necrotic area 21 ( Figure 2 ). Perivascular pattern was identified when tumor cells packed and grew around vessels as perivascular collars 23, 24 ( Figure 3 ). Mitotic count is the number of mitotically active cells in 50 consecutive high-power fields at a magnification of Â 400 using an Olympus BX41 microscope with Â 40 objective and Â 10 ocular lens (0.159 mm 2 ). All slides were first examined for the most proliferate areas before counting the mitotic cells. All mitotic cells counted in 50 high-power fields were recorded as o5/50 high-power fields, or 5-10/50 high-power fields and Z10/50 high-power fields.
The tumor-invaded tissues were identified under a light microscope by the previously reported methods 11, 20, 21, 25, 26 with modifications. Muscular propria infiltration or 'muscle infiltration' indicates the presence of tumor cells between smooth muscle fibers as tongue-like, nest-like or sheet structures, and the fibers were splayed or dissected by tumor cells 27, 28 ( Figure 4 ). Mucosal infiltration was registered when tumor cells infiltrated inside the normal epithelial layers 23, 27, 28 ( Figure 5 ). Invasion of fat 29, 30 ( Figure 6 ) or nerve tissues (Figure 7 ), vascular infiltration or tumor emboli 31 ( Figure 8 ) and lymph node metastasis were all recorded. Pathological changes in the tumor stromal structures (cystic, hemorrhagic) were also recorded. Slides were reviewed by experienced pathologists who were blind to the patients' medical records or their disease outcomes. 
Immunochemical Evaluation
Immunohistochemical staining was performed based on previously reported method. 23 Formalinfixed paraffin sections were prepared from one representative block and subjected to immunohistochemical staining with a panel of antibodies against CD117 (rabbit polyclonal anti-human c-KIT, diluted 1:150; Dako, Denmark), CD34 (mouse monoclonal antibody, clone QBEnd 10, diluted 1:200; Dako), a-smooth muscle actin (mouse monoclonal antibody, clone 1A4, diluted 1:200; Dako), desmin (mouse monoclonal antibody, clone D33, diluted 1:200; Dako) and S-100 protein (polyclonal, diluted 1:300; Dako). The slides were first treated with 0.01 M citrate buffer (pH 6.0) by microwave method for antigen retrieval, and incubated overnight at 41C. Immunohistochemical detection was performed with EnVision-and avidin-biotin-based polymer system using a commercial kit (Dako). Diaminobenzidine was used as the chromogen, and all sides were counterstained with hematoxylin.
Patient Follow-up Information
The follow-up information for patients after surgeries and treatments was provided by the referring pathologists and clinicians, or obtained directly from patients and their family members.
Classification and Statistic Analysis
Among 840 patients, 181 patients with curative resection and 5 patients with palliative resection were lost during the follow-up because of relocation or telephone number change, 24 patients without recurrence or death with less than 1-year follow-up were not included in survival analysis, and 33 patients with palliative resection and 7 patients died of other reasons within 1-year were not included in disease-free survival analysis. Therefore, 250 patients were excluded from the disease-free survival analysis. In the end, 590 patients were evaluated for disease-free survival. Disease-free survival and overall survival were measured from the time of surgery to the time of first recurrence or most recent follow-up or death.
For the overall survival analysis, similar patient selection criteria were used, except patients with palliative resection were included and patients with imatinib therapy after recurrence were excluded. In the end, 562 patients were evaluated for overall survival. The total number of patients that underwent disease-free survival and overall survival was 613.
Statistic analysis was carried out using SPSS 15.0 (SPSS Inc., Chicago, IL, USA). Kaplan-Meier method was used to calculate the disease-free survival and overall survival functions. Log-rank test and Cox regression were used for univariate and multivariate 
Results
Clinical and Pathological Features
Of the patients, 373 were male and 240 were female. The patient age range was from 17 to 84 (median, 58 years). The patients most commonly presented with GI bleeding (206 patients), which was most often insidious bleeding with anemia and weakness. The other symptoms were abdominal pain or uncomfortable abdomen, and 86 patients had abdominal mass. In 127 patients, the tumor was incidentally detected during other medical procedure, for example, for physical examination (n ¼ 57) and other abdominal surgery (n ¼ 70). The median tumor size was 5 cm (range, 0.2-35), and 271 patients were with tumor o5 cm, 187 with tumor Z5 to o10 cm and 155 with tumor Z10 cm. There were 335 gastric tumors, 37 duodenal, 141 small intestinal, 60 rectal and 40 at another primary site (10 esophagus, 7 colon, 12 extra-GI tract, and 2 multiple sites and 9 unspecified). 421 were predominantly intramural, 19 were chiefly submucosal, 173 were mainly outgrowth or out of GI tract. 178 patients had adhesion and 25 patients had tumor rupture at operation. Thirteen patients had liver metastases, 22 had peritoneal dissemination and 4 had both liver metastases and peritoneal dissemination.
A majority of the GISTs were spindle-cell tumors (504, 82%). Epithelioid morphology was seen in 47 cases (8%). There were mixed spindle cell and epithelioid component in 62 patients (10%). Tumors exhibited mild to moderate cellularity or mild to moderate nuclear atypia. The degree of cellularity and atypia often varied at different areas of the same tumor. There was no or mild atypia in 136 cases, moderate atypia in 348 cases and severe atypia in 129 cases. Mitotic rates varied from 0 to 4100 per 50 high-power fields (mean, 17 mitoses per 50 highpower field). There were o5 per 50 high-power fields in 364 patients (59%), Z5 to o10 per 50 highpower fields in 54 (9%) patients, Z10 per 50 highpower field in 195 patients (32%).
Ulceration was common and present in 175 of 613 cases (29%). Coagulative necrosis was present in 150 (25%) cases, and muscle infiltration was present in 197 cases (32%). A perivascular growth pattern was seen in 120 cases (20%). Mucosal infiltration was seen in 57 cases (9%). Vascular, nerve and fat infiltration were uncommon and seen in 38 (6%), 18 (3%) and 13 (2%) cases, respectively. Lymph node metastasis was rare and seen in only four cases (1%). Hemorrhagic and cystic changes were common and seen in 284 (46%) and 296 (48%) cases, respectively.
Immunohistochemical Features
In the immunohistochemical assay for 383 patients of 613, expression of CD117 and CD34 was observed in 95 and 80% of the 383 patients. a-Smooth muscle actin was expressed in 28% of the patients and S-100 was expressed in 16% of the patients. Positive immunostaining of desmin was observed in three patients (1%).
Outcome of Patients without Predictive Parameters of Malignancy
There were 293 patients without any predictive parameters of malignancy. These patients were followed up for at least 1 year (mean 4.8 years, ranging from 1 to 31.5 years). Among them, 117 patients were followed up over 5 years, and the longest follow-up time was 31.5 years. There were no death and only three patients developed local relapse. One patient with 2.5 cm duodenal GIST developed recurrence 3.84 years after first enucleation, which was located 2 cm away from the primary site according to surgical record. The patient was then treated by duodenopancreatectomy. The second and the third patient with rectal GIST developed local relapse 5.4 and 9.0 years after excision and subsequently treated with enucleations. All of the recurrent tumors did not present any of the predictive parameters of malignancy. The disease-free survival and overall survival for these patients are listed in Table 1 .
Outcome of Patients with Predictive Parameters of Malignancy
There were 320 patients with predictive parameters of malignancy. For disease-free survival, 297 patients were selected for further analysis after excluding 23 patients with palliative resection. Of the 297 patients, 151 patients developed recurrences and the estimated 5-year disease-free survival rate was 44% (mean 6.7 years, median 4 years, ranging from 0.2 to 17.4 years). Of the 151 patients developed recurrences, 63 developed abdominal or pelvic recurrences, 50 had liver metastases without recurrence in primary site, 30 had abdominal or pelvic recurrences and liver metastases, 7 developed local recurrence and 1 had metastasis at unknown location. For overall survival, 269 patients were selected for further analysis after excluding 51 patients treated with imatinib therapy. A total of 93 patients died of GISTs. The estimated 5-year overall survival rate was 60% (mean 9.3 years, median 8.0 years, ranging from 0.2 to 17.4 years).
Evaluation of the Stage and Grade of Patients with 12 Predictive Parameters of Malignancy
A total of 12 predictive parameters of malignancy were used. For a single patient, at least one and at most six predictive parameters of malignancy were identified in 318 patients and 2 patients had seven parameters. Table 1 showed follow-up data by tumor groups defined by the number of parameters. The disease-free survival and overall survival decreased with the increase of the number of parameters in patients without gross spread (or organ confined), but not in patients with gross spread.
Disease-free survival and overall survival were associated with the number of the predictive parameters of malignancy in patients without gross spread (Po0.0001 for both disease-free survival and overall survival), but not in patients with gross spread (P ¼ 0.882 and 0.441) ( Table 2) .
Furthermore, in patients without gross spread (organ confined), disease-free survival exhibited significant difference between patients with consecutive number of parameters, like 1 and 2, 2 and 3, 3 and 4, 4 and 5, and 5 and 6 (P ¼ 0.0390, 0.0340, 0.0120, 0.0381, 0.0225, respectively). For overall 
GIST, gastrointestinal stromal tumor. Disease-free survival or overall survival can be stratified by the number of parameters for patients without gross spread, but not for patients with gross spread. In patients with 5 or 6 parameters and absence of gross spread exhibited consecutive biological behavior with patients presence of gross spread. Gray background indicate consecutive biological behavior. (Table 2) . However, when some of the consecutive number groups were combined together, both disease-free survival and overall survival showed significance difference. (Table 2 ). In addition, the diseasefree survival showed significant difference between patients with and without microscopic spread (P ¼ 0.0009) ( Table 2) .
On the basis of the above results, we therefore divided GISTs with predictive parameters of malignancy into clinical stage I (or organ confined) and II based on the absence or presence of gross spread at the time of diagnosis, and clinical stage I was divided into pathological stage I and II based on the absence or presence of microscopic spread.
The degree of malignancy of patients in clinical stage I could be graded according to the number of malignant parameters and patients were classified into low (patients with one and two parameters), moderate (patients with three and four parameters) and high (patients with five and six parameters) degree of malignancy. Patients in clinical stage II were of the highest degree of malignancy regardless the number of parameters, and there was no need to grade patients with gross spread further.
Correlation of Prognosis with Clinical and Pathological Parameters, and Tumor Nature, Grade and Stage
First, we showed that most of the clinical and pathological parameters affected the prognosis (disease-free survival) of patients with GIST by univariate analysis when all of the patients with GIST were regarded as one group. A total of 11 clinical and 12 pathological parameters associated with adverse prognosis are listed in Table 3 .
Second, the correlation of clinical and pathological parameters with prognosis was changed or lost when tumor nature (malignant or nonmalignant) was classified. For example, in 293 patients with nonmalignant GIST, only rectal GIST associated with adverse prognosis since 2 patients developed local recurrence in 28 patients with rectal GIST and 1 patient developed local recurrence in 265 patients with non-rectal GIST; in malignant group, there were seven clinical and seven pathological parameters associated with adverse prognosis (Table 3) .
Third, when these 14 parameters were further analyzed by multivariate analyses, it revealed that 4 clinical and 5 pathological parameters were independent prognostic factors. The clinical parameters were adhesion (P ¼ 0.001), tumor rupture (P ¼ 0.006), gross spread (P ¼ 0.008) and anorectal GISTs (P ¼ 0.003); the pathological parameters were severe nuclear atypia (P ¼ 0.043), mitoses Z10 per 50 highpower field (Po0.0001), coagulative necrosis (Po0.0001), vascular infiltration (Po0.0001) and fat infiltration (P ¼ 0.014). The tumor size had no prognostic function in these multivariate analyses system (Table 4) .
However, when two stages and three-tier grade system were classified (Table 3) , only a small number of parameters were associated with prognosis in different grades and stages, and the parameters were not consistent. Furthermore, tumor grade and stage as classified by our new system were strongly associated with disease-free survival independent of the clinical (Table 5 ) and pathological parameters ( 
Relationship of Tumor Nature, Grade and Stage with the NIH Consensus Criteria
When the 613 patients with GIST were classified into different risk levels according to the NIH consensus criteria, 81 cases were classified into the very-low-risk level, 179 into the low-risk level, 98 into the intermediate-risk level, and 255 into the high-risk level. There were 5, 10, 14 and 125 patients who developed recurrence in the four risk levels. Among the lower three levels, only marginal difference was presented (P ¼ 0.06) for disease-free survival ( Figure 11) ; for the high-risk level, patients could be classified further into three subgroups based on the NIH criteria: tumor size 45 cm and mitoses 45/50 per high-power field, tumor size 410 cm with any mitoses and mitoses 410 per 50 high-power field with any size. Among these subgroups, significant difference (Po0.0001) was presented for disease-free survival (Figure 12 ).
The distributions of all patients with GIST in various groups classified by the NIH system and by our current tumor nature, grade and stage classification system are shown in Table 7 . There were 3 (1.0%) patients with recurrences in the nonmalignant group, 34 (25%) in the low-grade group, 65 in the moderate-grade group (63%), 36 (86%) in the high-grade group, and all of the 16 patients in clinical stage II treated with surgical resection with curative intention developed recurrence (100%). For each risk level stratified by the NIH criteria, there is a significant correlation of disease-free survival with our current classification system (all P's o0.0001). However, for each group stratified by our grading and staging system, there is no significant correlation of disease-free survival with the different risk levels classified by the NIH criteria, except for lowgrade group (P ¼ 0.001).
Discussion
Tremendous progress has been made in the diagnosis and treatment of GIST since Hirota et al reported the molecular basis of GISTs. Most GISTs have a mutation in the c-kit proto-oncogene, leading to the constitutive expression of KIT protein. In addition, an activating mutation in the PDGFRA gene was identified in about 5% of GISTs. 32 GISTs have a wide spectrum of clinical behavior that spans from indolent and curable lesions by surgical resection alone to highly malignant diseases that metastasize and become lethal. 33 The treatment of GIST is complete excision when possible, and treatment with KIT/PDGFRA tyrosine kinase inhibitors, such as imatinib, when the tumor is unresectable or in metastatic stage. Unfortunately, tumor resistance to imatinib treatment is a significant problem, and the long-term success is limited. The imatinib resistance is usually generated by the development of the secondary mutations in the KIT or PDGFRA tyrosine kinase domains. 4, [34] [35] [36] Although the tyrosine kinase inhibitor SU11248 and PKC412 can be used as the second-line treatments and some patients with imatinib-resistant GIST showed response to these drugs, 37 the median time to disease re-progression was only about 6 months. Because imatinib adjuvant as well as neoadjuvant treatment can dramatically improve the prognosis for highgrade malignant GISTs, 9 there are potential benefits to apply imatinib therapy preoperatively or postoperatively in patients with malignant GIST. Up to now, there is still no consensus on the selection of candidates for adjuvant therapy, mainly because the criteria predicting patients with a high risk of recurrence after the surgical removal of primary GISTs have yet to be established.
Initially it is proposed that the presence of genetic mutations could be used as a marker to predict malignancy or poor prognosis. [38] [39] [40] [41] [42] [43] Since approximately 90% of the GISTs contain either KIT or PDGFRA gene mutations, it is apparently not a reliable criterion. 44 Studies indicated that the type of mutation may predict prognosis. 40, 41, [45] [46] [47] On the basis of our unpublished data and recent reports, the most reliable mutation type with independent prognostic role was homogenous deletion in exon 11 of KIT gene. 48 However, the frequency of this homogenous mutation is rare. DNA ploidy, telomerase activity, immunohistochemical staining for cell proliferation antigens and other factors involved in the regulation of the cell cycle (p53, p16, p21, bcl-2, CD44, cox-2) have been investigated as prognostic factors, but no consistent results were obtained. 49 It is known that GISTs exhibited a broad range of biologic behaviors. There is a strong need for a practical and reliable classification system that can be used to predict the clinical course of GIST patients and facilitate the design of treatment regimen. On the basis of previous investigations and our preliminary work, [10] [11] [12] [13] [14] [15] [16] [17] [18] we collected the pathological and clinical data of a large number of GIST patients and assessed a simple and new grading and staging system. Patients from multiple hospitals were analyzed because it is expected to be more likely free of selection bias, which could occur in different hospitals or treatment trials.
We used 12 clinical and pathological predictive parameters of malignancy, and these predictive parameters of malignancy were divided into three types according to the distance of spread from the primary sites. Gross spread (clinical stage II) parameters included liver metastasis and peritoneal dissemination; microscopic spread (pathological stage II) parameters included lymph node metastasis, vascular, fat, nerve and mucosal infiltration; and localized (pathological stage I) parameters included mitotic count Z10 per 50 high-power fields, muscularis propria infiltration, coagulative necrosis, perivascular pattern and severe nuclear atypia.
The malignant and nonmalignant tumors were separated first by the presence and absence of any of these parameters; second, the clinical stage II and stage I were classified based on presence and absence any of gross spread parameters; and finally the natural tiers or combined tiers of malignant tumors were represented by the number of parameters that were identified for the tumor. When the tumors were staged and graded by the new system, strong correlations of disease-free survival and overall survival with the tumor stage and grade were obtained. This is the first time that the degree of malignancy was demonstrated by the number of the predictive parameters of malignancy. Previous studies have demonstrated that the adverse outcome of GISTs correlates with the increase in the tumor size, In addition, tumor site 23, 56, 57 from the upper to lower GI tract seemingly had an effect on the outcome too. The similar observations were made in our study. When all patients were treated as one group, each pathological parameter and most of the clinical parameters showed effect on the disease-free survival in a way as previously reported. However, when patients were grouped into more homogenous groups by nonmalignancy, malignant degrees and stages, less and less clinical and pathological factors had significant correlation with disease-free survival by univariate analysis. For example, only one parameter correlated with disease-free survival in nonmalignant GISTs, four correlated with diseasefree survival in low-grade tumors, three in moderategrade tumors, one in high-grade tumors and three in clinical stage II tumors. Moreover, these parameters are not consistent in different stage and grade of tumors. In addition, tumor size no longer showed any prognostic function in multivariate analyses.
On the contrary, when tumors were graded and staged by our system with the identified parameters, the disease-free survival nearly always strongly correlated with the malignant grade, indicating that the clinical stage and grade were closely associated with the prognosis of GISTs. On the basis of our analytic method and results, it can be concluded that the predictive role of a single predictive parameter of prognosis varied with the tumor nature, grade and stage. Therefore, the role of a single parameter is limited in prognosis prediction.
The NIH consensus criteria based on the tumor size and mitotic count have gained general acceptance to predict the prognosis of GISTs. By comparing the NIH consensus criteria with our staging and grading system, interesting differences were observed. We found our predictive parameters of malignancy showed malignant course for some patients with small and mitotically inactive GISTs, for whom the NIH consensus criteria only predict low risk. Moreover, some patients with GISTs of bigger size did not show any of the predictive parameters of malignancy experienced indolent outcome, for whom the NIH consensus criteria should predict high risk. These observations indicated that tumor size/mitoses alone are not adequate for the accurate prediction of prognosis. In addition, on the one hand, we found only marginal significant difference among the very low level, low level and intermediate level, indicating that these levels could be combined together; on the other hand, we found significant difference existed in the subgroups of the high-risk level, indicating that these subgroup should be stratified further, especially for mitoses 410 per 50 high-power field with any size. These problems of the grading system in the NIH criteria were also pointed out by Huang et al, 58 and sometimes existed in other soft sarcomas. 59 In conclusion, we showed that the stage and grade of tumors classified by our 12 clinical and pathological parameters strongly correlated with the prognosis of GISTs. Nonmalignant and malignant tumors were first identified, the stage was second classified and the number of predictive parameters of malignancy was used to represent the degree of malignancy in organ-confined sarcoma. The prognosis of malignant GISTs was strongly associated with tumor stage and grade. Initial comparison showed that our system can predict the prognosis better than the NIH consensus criteria. For nonmalignant patients, it is unnecessary for further therapy, for patients with malignant GIST especially higher degree of malignancy, adjuvant therapy should be recommended postoperatively. The usefulness of our new staging and grading system in predicting the outcome of imatinib therapy will be studied in future randomized trials with imatinib as a neoadjuvant or adjuvant treatment for GISTs. 
